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(64) DOTO-AC CONVERTER 

(57) Abstract 

FIELD: thyiistor frequency converters for 
inductive heating of metals. SUBSTANCE: 
connected to input leads through filter 
choke is DC diagonat fine incorporatfng 
filter oapadlor and connected through 
nonlinear choke to Inverting thyristor 
bridge v^th back diodes. Switching 
capadtcr, choke, and load are connected 
across cfiagonally opposite pair of ac 
tennlnals of tWs Ixidge. Connection of one 
nonlinear choke across diagonally of^site 
pair of DC tennlnals between point of 
connection of rectiiier and that of IX 
line to thyristor-dlode bridge 
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fully eliminates asymmeby of inverting 
bridge currents due to dispensing with (bur 
nonlinear chokes on Inverting bridge arms. 
EFFKT: reduced mass and size, improved 
operatir^ reHal>iiiiy and effectiveness of 
components used. 13 dwg 
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(54)nPEOBPA30BATEnb nOCTOflHHOTO TOKA 6 nEPEMEHHWPI 



(57) 

TMpMCTOpHbm npeo6pa30BaTenb MacroTbi 
Arm MHOyKUHOHHord Karpesa MeiannoB. 
TexHHMecKMM pdsynbTaioM staiimTcn coamamie 
npeoSpasoBarann nocTOflKHoro TOKa b 
nepeMeHHbiA c MHHMMartbHUMM 

MaccorB^apnTHbiMH nojosaTenRMM, HS»G;KHaro b 
3KcnnyaTaL;HM ^ noaBonmoi^ero 344^ici>ieHO 
HcnonbsosaTb o6or^AOBaHMe. CyuiHOcrrb 

M306paTeHKSi: K BXCinHblM BUBOAaM HOpBS 

(|m/u>TpoBbiv^ Apooceiib npn^uno^eHa /^roHanb 
nocTonHHoro Toxa. cocrosm\as\ ks <^nbTpoBoro 
KDHABHcaTopa. KOTopan Mepea HsnMHefiHbiii 

ApOOOBflb OOeAMHflaTCn C MHB6pTMpyiOU4MM 
TI/q3KCrropHbiM MOCTOM C O^THblMII BeHTM/tflMII. 

B A^aroHanb napeMeHKoro toica KOToporo 
BxnioHeHbi KOMMyTMpyKH^kiQ KOHAeHcarop. 
Apocoe/ib K HatpysKa. BmnameHMB oAHoro 



HaiiMHeftwo ApocceiM b AviaroHanb 
nocioflKHoro too MQ>Kfly TOMJcofl ncwcnKwew4« 
BbmpjiMMTejifl M TOMKofl RpqwuoMeHHji AwaroHaJiM 
nocTOflHHoro iwa k TnpMCTopHO-flwqAHCMviy 
Mocry nonHOCTbK> ycrpaHseT KecuMMOTpHJo 
TOKOB tiHBepmpyrau^ero Mocra sa cmot 
MocnioMeKMii MeTfaipex NenvwBibiba Apoccenstfl m 
nnoM iwBepTMpyioiitero MOcra. 13 Mn. 
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l4306peTeHH9 otkocmtch k 

npeo6pa30BaTenbHofl TOCwiKe m mohcbt 6brrb 
McnonbsoaaHo npn paapaeomce TwpHCfrc^bix 
npeo6pa30BaTeneft MactoTw nna MfWUMKOHMoro 
Harpesa MdTannoB. 

MsBBcreH npeodpaaoBarerb nocrofiHHoro 
TOca 0 nepeMeMHbtfl (no aBiopctcoMy 
cBMAerenbCTBy CCCP N 1265955. MKH H 02 M 
7/523 OT 21.06.84 r. onyCn. 23.10.86 r. , 
6iOii. N 39). coAepxcauiiiA noAKJiKHeHHbii^ k 
BXOflHbiM BbiBOAaM sepe3 flpoccerib 4iM/ibTpa. 

MHBepTMpyiOlUMM TMpHCTOpHblfi MOCT C 

o6paTKWMM AMWMM, B AwaroHajib nepeMeHKoro 
TOKa KOTOporo BKnwMeHbi ncxmefloaaTenbHO 
coeAMHSHHbie KOMMympyKXi^vte HOHpfiHcamp h 
Apocoejib. a a AMaroHa/ib nocroflHHoro Toica - 
rocneAOBaTenbHan i^enoHxa. cocTo;iupft M3 
AononHHTenbHoro MOMMyrupyiouiero Apoccarm. 
pasAenMTenbHOfD Konn^Hcaiopa h Menu 
HarpyaxM. WoTbipa HenMHeStHbix Apoccanfl 
oxnioMeHbi nocnaooBaTamiNO c Kaxv^biM 
o6paTHbiM AMcvioM a AHaroHdAb nocionHHoro 
toxa Mocra. 

HeflocraTKOM ASKHoro npeo6pa30BaTenfl 
nanneTC^t ero HvisKan HaAa)KHOCTb npM 
3KcnnyaTai;Mvi m HMSKafl 3c|x^>e»CT>iBM0CTi> 
Mcnonb30BaHM« oGopyAaBaHMn. BK/ifOMeHMa 
MOTbipex KennHefiHbix- ApoccenaCI 

nocneiAoaaTenbHO c o6paTHbiMM A^OAaMM Ka 
noaBoiwoT orpaHHMHTb cKopocTb HapacraHHA 
QHOp^miro Toxa TiipHCTopoa a pa»HMe 
HanpepbiBHoPO sbocoAKono Toica, orpaHumiTb 
ae/iMMMHy MMnyiibca TOKa cKBoaHono paspaAa 
pa^ejiMTaiibKoro KonneKcaTopa napes 
TMpviCTopb) a MOMeHT cpuBa npoi^ecca 

MHBepTMpOBaHWfl. KpOMB aiOTO. BMlJOHeMMe 

HQTbipQX HejiMHef^Hbix Apoocenei^ 

nocneAOBatenbHo c K8jm»iM o6paTHbiM amoaom 

npUBPAHT K BOSHMKHOaeHMK) HaCHMMeTpKM TONOB 

ruioM MHBepmpyiomero Mocra m-aa 
HaaoaMODXHOcrTM toMKoro MararoaAeHMn xaiyuieK 

MHAyKTHBHOCni. Boa atO npMBOAHT K CHHMaHHIO 

HaAaiKHOGTM pa6oTbi npec6pa808ateAft» 
yMeHbUjaer acMwiauBHOOTb ticno/ibaoeaHMfl 
o6opyAOBaH»w. 

MaaecTeH aaioHOMHbiil viHBepTop (no 
aBTopcKOMy ceMAaTejibcray CCCP N 1467716. 
MKH H 02 M 7/523 or 26,01.87 r.. onySn. 
23.03.89 r, 6K>a N 11). coAep^amiifl 
noAKOiweHHyjo k exoAHbiM BbiaoAaM ^epea 
Apoooejib (|»inbTpa nocneAoaatonbHyio i^enb, 
cocTo^u^K) pa^eitnTeiibHoro KOHABHcaropa, 

SaUiMTHOro APOCCeJIfl H BbOCOAHblX BblBQAOa M 

coaoMHeHHyio gohmm nohmom C TMpMCrOpHbM 
MOCTOM. 8 AManoHaflb napeMaHHoro Toica 
KOToporo aunoMaH KOMMyrupyioiHMA LC-KOHiyp. 

TupHCTOpKblA MOCT COBAHHaH C APyniM KOHl^OM 

nocnaAoaaTcubHOM mbom nepes BBeAeHHbi^i 
MHAyKrMBHWM 3iTw><eHT c y6biBaioiMeti 
peHpM-aMnepKOM xapaKrepMcrvixoA a Ai^anasoKe 
TOKOB, npeBbuiaioi^Mx HOMMHanbHbni tok. 

HeAocraTKOM AaHHoro t^HBepropa HBfwexcfl 
Bro HM3Kafl HaABJKHOCTb np*i SKcnnyaTauMM. 
BKruoMeHMe KejiMKeMHoro f\poccen9i wm 
HHAytCTMBHoro d/iBMBHTa c y6biBaiou4eji 
reHpH-aMnepHo^i xapaKiBpucmKofl a A»«ana30Ha 
TOKOB. npeabiuiaioiuux KOMMHanbMbtii tok, hb 
nooaonReT yMetftuncTb CKOpocTb KapaciaHMn 
npiiMoro HanpfuceHMB hb TMpMcropax HHBepropa. 
DcopocTb HapacraHMfi Hanpsonemn npeBbimaaT 

KpMTMMeCKOa SHaMCKHe. MTO Ma}KdT npHBdCTIA K 

cpbiBy npouecca MHsepTupoBaKHfl m k 6bicTpoMy 

BbKOAy MS CTpOSI TMpMCTOpOB. 

HaH^onee 6/im3kmm TexHMHecxMM peuieHMew 
K aaflBiviBMOMy ^iBiiHercsi nocnaAOBaTe/ibHbijl 
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HKBeprop (no aaropcicoMy caKAaTaAbcray CCCP 
N 1304155. MKM H 02 M 7/523 or 08.07.85 
onyfia 15,04.87 r, 6fon N 14), cotnepNcautHfl 
R(VVcraoMeHHbl{i Mdpaa <t3ii/ibTpoabie Apocceim k 

BXOAHbIM BbiBOAaM 4>MnbTp08bl(4 KO>VieKCaT0p. 
MOOT TMpMCTOpOB M MOCT 06paTHbK BBHTWIBR, K 

BbiBoABM nepeMeHKoro TOKa Koroporo 
nQAWWwaHbi KDHAeHcaropbi CMemenHn. npMHBM 
nocnaAHMB ooeAMWiioT abiaoA napsweHHtSTo toks 
Mocra o6paTHb« BeHTwnaia m oSuiyio TOMKy 
HamiKeAKbix Apoccenefl. awDOMeMMbOC 
nocnBAoaaranbHO c TvipucTopaMH. Harpyaxa 
noAKHKMeHa k BbiaoflaM napeMaHHoro Toxa 
Mocra oGpaTMbOC aainMneif Mepaa 

LC-ROMMyTMWIOmMfl KOHiyp, COCTOOMMfl MS APyX 

KOHAeHcaropoB m Aayx Apoccenajil. 

Aatwan cxeMa MMaer 6anbiiiyio no 
cpaBHaHMK) c npaAbtoymHMM HaAeMHOCTb npn 
aNcnnyaraMHv! sa chbt BKnioNeHiiA HentiHdRHbix 
Apoocaneii nocneAOBarenbKO c TVipdcropaMU, 
H70 yiweHbiuaaT CKq)OCTb HapacTBHMn npHMoro 

HanpJDK©HM« KB TMpV4CTOpaX M CKOpOCTb 

HapacraHMfl aHQAKoro loxa xkipi^cTopoB a 
pB)KMM6 HanpepbiBHoro BbixQAHoro TOKa, a tatoica 
orpaHviMMBaeT Be/iHMMHy KMnynbca Toica. 
CKB03Horo paspHAB (|}VtnbTpoBoro KOHABKcaTOpa 
Mepaa TKpucrcpbi a MOMeHT cpbiaa npoipcca 
MHBdpTHpoaaHMn. 

KeAOoraTKOM AaHHofii cxawbi flBfinaTcn 
BxraoMeHMe serbipax HenHHeilHbix Apocceneii 
nocneAoaaiTenbHO c iea»vu>tM TvtpkicTopoM. mto 
npaAnonaraer McnojibaoaaHMe a 

npoTMBo<t)a3HbJX Taioax cxewbi nf»i pa6oT6 
HHBepropa paaiiMHHbix oKBUBaneHTHbOC 
MHAyKTMBHOctail KOMMyTVipyioiAero scoHTypa 

M3-da HQB03MCSKH0GTH TONHOTO HdTOTCBneHMfl 

KaTyujex MwyKTMBHOcreA h npHBOAHT k 

B03HMKH08BHHK> KeCHMMeTpMM TOKOB nfieS 

HKBapTopa M cpbiay npcHiecoa HMBepmpoaaHHfi. 
HecMMMaTpMfl TOisoa HHBepropa BusbiBaeT 
peaMoe yMaKbiueHue apeMeHH aoccTaHoaneHMa 
ynpaansieMOCTM TvipMeiopoa h pesKoe 
yaanMHeNMe aMOJiMTyAbi Toica b qakoA ms 
AHafOHaneA moctb, mto mokbt npMBacTW k cpwsy 
MHaeprmpoBaHMsi h BbixcAy via crpon thpmctopob 
M AMOAoa CXBMW. npM A™fenbKoii pa^OTe 
MHB^Topa, KOTAa Ha/iMH6()Hbia ApoooeAM 
BKHioseHbi nocnaAOBaTejibMo c leaiKAUM 

THpUCTOpOM, B03MO}KH0 MBXtBHTKOBOe 

aaMbOcamie KBTbsiflm <V(Horo h3 Harbip^ 
HenHHaRHboc APOOcenaR* hto tbiokb MoxceT 
npHBdcm K yMBHbUJeHMio aicBMBanaHTHOfi 

HHOyXTMBHOCTM CVlHOft H3 AHaTOHa/iaii M K 

BoaHUKKoaeHMK) p&sm^ HecMMMerpMM toxob 
nneM HHBepropa. npMBOiA^m^efl k cpuey npoi^ecca 

MHBepTUpOBaH1151 H BblXOAB M3 CTpOfl 
TMpMCTOpOB. KpOMB TOTO, Ha/IMMMG 

AonojiHMTe/ibHoro KOMMyTMpywmero LC-Komypa. 
KDHABKcaTopoB cMeiM©HM« M onp^eneHHbifi 
npAGop MX 3HaMBHMPi Afifl oeecneMSHMfl 
ycTOMMviBOGTM pa6oTbi noc/iQAOBaTenbHOTO 
HHaapTopa ycTO)KH«©T cxeMy, noBbiuiaeT 
TpyAoaaTpaTbi no waroTOBneMMio OTAanbHbix ee 
aneMeHTOB. b^bt k pocry iMaTepHdnoeMKocTM 
HHBepropa a t^enoM. Boe aro npMBCVlHT k 
GHMsxaHHio HaAa}KHocTM pa6oTbi HHBepropa, 
yMeHbiuaeT a^xt^eKntBHoaTb HcnojibSoaaHH^i 
o6opyAOBaMHfi. 

B ocHoay M3o6peTeHMfl nonoj«8Ka 3aAasa 
co3AaHHn cxewbi npeo6pa308aTerw nocTOAHHoro 

TOXa B napeMBKHblfi C MMHMMa/lbHblMM 

Maccora6apHTHbiMH noxaaaTe/u^MM, HaAB»<Kono b 
dKcnJiyarai^H m noaaonflKunero 34x})eKTMBHo 
HcnofibsoaaTb o6opyAOBaHMo. 

rtocTaa/ieHHaH aaAana peuiaeTca rew. mto a 
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np6o6pa30BaTeiid nocTORHHoro Toxa b 
nepeMeMMwfi, ccftepwaineM ncwcniOHeHHUft 
Mepes Apoccenb (t^/ibTpa k bxo/^um BbtBcn^M 
(fuinbTpoBbiii. MOHAeHcarrop, coeoMHeHHbifi oahmm 

KOHliOM C MHSepTHpyiO^MM TMpMCTOpHblM 
MOCTQM c 06paTHblMni BeHTMimMM, B AM^Hanb 

nepeMeHKoro tokq uoToporo sKfiKweHbi 
nocneAosaTenbHO KOMMyTMpyiouiMe 
KDHAeHcaTop, Apoocenb H uefib HaipyaKM. a 
ApyrMM KOHUOM nowjcnwMeH k flpyroMy BbieoAy 
MHBepTMpytoiuero TupMCTopHoro Mocra c 
o6paTHbiMM BeHTM/iflMM Mcpes HennKeMHbrii 
Apoooe/tb. 

BKHJOMenwe HeriMHeiiKoro Apocce/in B 
flwaroHa/Tb nocToPHHoro tokb MeiKoy TCWKoa 
ncAKTiKi^emifl 4)MjibTpoBOro KotiaeHCdTopa m 
TOMKDvi nqAKruoMBHHSi »iHBepTMpyiou(ero 

TMpMCTOpHOrO MOCTa C 06paTHblMH BeHTItnflMM K 
BXQflHblM BblBCVtBM n03BOJWBT MCnOnb30BaTb BTM 
ABB APOCOeilA KBX B 4BTHblX, TOX M B HBMBTHbDC 

TBKfax pa6aTbi cxeiMbi npsoGpasoBatejifl. 

aXBHBaneHTHBfl MHAyiCmBHOCTb 

KOMMympyioiHero Komypa npH ps&nw-myx 
TBKTax pa6oTbi CX6MW 6yA0T oAMHaKOBofl. 3to 
nosBormeT nonHoctbio HcmcHWTh hbchmmbtpmio 
TOKOB paaniiMHbix ffji^roHoneik MHaepTMpyrauiBro 
Mocta, npMBQoquiyio k yMeHbUieKMio apeMeHM 
BoccraMOBJieHMfl ynpaBnjieMOCTM wpMCTopoB. 
BpeMfl Bcx:cTaKOB;ieHvi5i TMpMcropoB m 

BMnmiTyAa tokob TupMcropoB m ahaaob hb 
6yABT BbruiB KpMTHsecKono ypOBHn. ycnpaHBHMe 

HeCHMMBTpMM B pa60T6 CXBMbl 

npeo6pa30BaTejifl noasoivieT pacuiMpviTb 
MacnoTHbift AManasoK np8o6pa3oaaTe/ifl. PexHM 

HeCMMMBTpMM BOQMQHteH BCneACTBWe HBTO^HOrO 

MsroTOBJieHVW KaiyuieK MHny»f™BKOCTe{f, hto 
npHBOAiiT, B cnyMas hx BxnKNeKMSi b Ka}Kaoe 
nnena MHBcpmpyioiitBro Mocra b P6)kmm6 
ps^TU cxeMbt Ha peaoHaHCKbtR HarpysoMHbii) 

KOHTyp. K yCMilBHHIO rapMOHHKM TOXB 

MHBapTMpyKXHerD Mocra, 008n^ABi0U{eii no 
MBcrore c MacroToft tokb b qAmfl mb 
AMBTOHaJieA HHBBpropa. ycrpaHeHHe 
HecMMMarpMH TOiCOB paafiMMKbix AMarDMdne« 
MHBepTMpyXMMenD MOcra cHM^icaeT BOSMooKHOcrb 
cpbaa MHBepTMpoBaHM5i, mto nosbuiiaeT 
HaAB)KKOCTb pa6oTbi npeo6pa30BaTen8 w 
34xt)dKniBHOGTb McnoHbsoBaHiin oGopyAOQ^HMfl. 
DpHMBHeHMe OAHOFO HenviHeifHoro f^pooceim, 

BKI1K9MeHHOrQ B AHarOHaHb rtOCTOflKKOrO TOKB, 

nocneaoBaiejibHO c 4MnbTpoBbiM 

KOHABKCaTOpOM aaMBHfleT MBTblpe HBHHHBiSllbDC 

Qpoocena ycTaHaBiMBaeMbix b nmm 

DOKTMIIbHOrO M TMpHCTOpHarO MOGTB (KBK B 

cacBMBX no bbt. gb. N 1265955 M N 1304155). 

3tO nO3B0/1ABT ynpOCTUTb GXQMy, yMBHbUIMIb 

TpyAOsarpaTbi w MaTepManoeMKocTb npw 
MsroToaneHMvi. 

npuMeneHwe KenMHeMKoro ppoccansi, 
BicnjOMOHHoro B nenb nocTO«HHoro TOKa Mex^y 
Tomrofi noAWiKwewifl ^m/ibTpoeoro 
KOHABKcaTopa M TOHKoi% noflJcnroMBHuq 
MMBepTMpyjoinero TMpMcropHoro moctb c 

06paTHblMM BeHTM/VIMM K BXOAHbiM BblBpAaM, 

no3Bon5i6T ofpammib ocopocTb HapacraHMsi 
npffMoro Hanp5i7XBHkifl Ha TupiicTopax. llpM 

BmOHBHm TMpMCTOpOB B nepBbli5 MOMBHT 

BpeMBHM npaKTHMBGKM BOB HanpmcBHVie. 
AeiicTByioii;ee b o6pa3aBaBiii6MCft KOHType. 
npMicnaAbiBaeTCA k KenvtHeftKOMy Apoccoino. 
nocKonbKy ero MHAyiCTMBHOCTb b HecKonbKo paa 
npesbiuiaeT aKBKBaneHTMyio nHAyimiBHocTb 
KOMMyTMpyioiMero KOHTypa. Ho MBpe 
nepeMarHMStiBaHM5) cepABHHMxa Hanp»KeHHe Ha 
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KBHHHefiHOM APOCCBItO yMBHbUiaBTCa flpMMBM 

cMopocTb HapacrauMfi HanpfMOBHWi na 
TMpMCTDpax cnpcflensieTCR CKopocTbio cna^a 
HanpiPKBHVW Ka HomiMeMHOM Apoccene, T. e. 
pery/iHpOBaHHeM BpeMBHK nepeMamviMMBaKvifi 
cepABMHViKa KejiMKeJiHoro Apoccenx mq)Kho 
saABTb TpeSyeMyio CKopocrb HapacraHun 
HanpsDKeHvw hb TMpMcropax. 

flpM pa6oTe np8o6pa308aTenR b pe;KHM6 
HenpepwBHoro BbOCOAHoro TOica TvipvtcTopbi 

BKHIOMaiOTCn B hitOMBKT BpeMBHH, ROma tOK 

npoTiiBO(|)a3HbOC o6paTHb« ai^aqb eu^e He 
KOHMMnca B aroM cnyMae cxopocTb HapactaHMfl 
aHQAHoro TOKa TMpMcropoa orpaHMSMBaeTCfi 

HOnHHefiHUM APOOCeflBM. 

KpOMB 3TOrD, BKnnHBHMB HBimKBAHOrO 

ApooGBim B ifsnb noGTonHHoro tokb nodsoniterr 
orpaHMMMTb BBiiMMMHy MMnynbCd Toxa cKBoaHoro 
paapHAB ctiMnbtpOBOfO HcnmeHcaTopa npn 

GAHOBpeMBHHOM OTPJipaHlIM npOTMBOCt>a3HblX 

TMpMCTopoB B MOMeHT cpbisa npoMBCca 
KHBepTMpoBdHMfl. AMrunnyAa Mwriynbca TOKa 
cKBOSHoro pasp^a c|)MnbTpo6oro KOHfl^HcdTOpa 
H CKopocTb HapacraHvifj aHQAKoro tokb Ha 
TiipvtcTopax onpeaen«eTCB co6CTBeHHofl 

MHOyKTMBKOCThlO o6mOTKII MBnMHBfiHOlO 

Apoocona 

BtcnnMBKMe HBfiMHei^ro Apoccenn a 
AMBTOKajib noeTOflHHoro TOfca MBXwy Tomoofl 
nciHKreoMeHHSi ctnutbTpoBoro KOHABHcaTopa m 
TosKDil noAKnwMBWifl MHBBpTMpyMnuero 

TMpMCTOpNOrO MOCTB C o6paTHb!MM BBHTMAflMM K 
BXQAHbdWl BWBOAaM rUMBOTWOT yCTpaMMTb 
BOSMQJKHOCTb BOSHUKHOBeHMH HeCMMMOTpMM 

TOX08 MHaepTMpyiou^ero Mocra. r^BoaniueH k 
yMGHbuieKMio speMBKH BOCCTaHoarteHtin 
ynpaBnJWMOcm TVipMcropoB h pesjcowy 
yBenvmewiio aMnmiTyAW tokb TMpHcropa, 

OrpBHMMHTb CNOpOCTb HBpacraKHA npStMOTD 

HanpfncBHMfl «a TupMCTopax m cropocTb 
HapaoraKMSi awiAHoro tokb iMpjiciopoB b 
pexcMMe HBtipepbiBHoro BbotOAHoro Toxa, a Tawra 
orpaHMMWTb BBJiM^^WHy MMiiyiibca ocBoanoro 
paapw <|>HnbTpoBOR> KOHABHcaTopa Mepes 
TOpMCTopbi B MOMeHT cpbiBB nponeoca 

MKBepTHpOBaHKSI. 

TaKMM o6pa30M, np^AnaraeMoe MSoSpereHMe 
nooBOAHBT coawa-rb cxBMy npeoepaaoBaTenfl 
nocTOflHHoro Tcnca b napeweHHwii. (fy\Bf>^\OLiifiro 

MMHMManbHblMM MaCGOTBeapilTMblMM 

noKBBaTBfiiiMtt, noBbiuiBHHoiS HaaextHOCTbio M 
no3Bon5iicu;ero wWwktmbho McnojibsoBBfTb 
oSopyaoBaHMO. 

Ha <t>Mr. 1 npewcrasneHa npwHHMnManbHaJi 
aneKTpwMecicafl cxewa npeoepaaoBarenjL Ha 
<|jwr. 2 MSo6pa»<eHa pa6oTa cxeww 
npeo6pa30BaTe/in. KorAa H8/iMHef)Hbti) Apoocenb 
BKnioMeH B qenb nepeMOHKoro tokb 
nocneAOBaxenbHO c TMpucTopow b icaiKAOM 
nnese HHBepTupyiomefo MOcra. Ha ((mr, 3 
noxaaaHa pa6oTa cxBMbi npeoQ)a3oaaTejin. 
Koroa HenMHeflHbrfi Apoccenb botk^ibh b uanb 
nocTOJiHHoro too nocneflOBBTBjibHO c 
(JjMflbTpoBbiM KOHABKcaTopoM. Ha <t>Mr. 2 M 3 
noxasaHa BB/mnMHa aMnnttryAbi Toxa, 
npoTeiOBK)ti;efT> Mspes TMpMcrrop, m Bpervin 
BoccTaHoaneHMfl tmpmctopob. Ha <Ssm, 4 

nOKaaaHO llBMeHBNMB BbOCCWHOVi MOIAKOCTM B 

saBHci4M0CTM OT MacTOTbi M yxasaH AwanasoH 
HacfTOT, 6/1H3XMX X pe3OHaHCH0M nacTOTe, fab 
MO)KeT eo3HMKMyTb HeKOKTpojiMpyeMufi ynacTOK 

HSMeHeHMfl BWXOAHOM MOI4HOCIVI OT Pjyiax AO 
(Pwax' *)« KB/lMHei^Hbdi Apocce/ib c 

y6b(BafOU(eii reHpM-aMnepHovi xapaKiepKCTvacof) 

fipM TOKB HaCblt4BHMA MBHbUJB KOMMHanbHOTO 
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CTOMT noc/teAOBarenbHO c mpMcropoM b ica)KftOM 
nnwo MHBepmpyiomero Mocra. Ha 4)Mr 5 

W306pa)KeHa aaBMOlMOCTb BbOCQOWH* moimkoctm 

OT MacTOTw B c/iyHao. Koroa MenMHeflHbiA 

flpOCC8/lb C TOKOM HaCbimeHMJI MeHbUfB 

HOMWHanbHoro Toca BwnoMeH s qenb 
noCTOflHHoro loxa. Ha cjawr. 6 M8o6paiiceHa 
BpeMeHHasi A^arpaMMa Twea mpMcropa, tab 
noxaaaHO orpaHMHeHMe cfcopocTM KapacraHMfl 
TOKa, a Ha (Jwr. 7 ncwasaHa AwarpaMwa toxa 
Mepes TMpMCTop Aflfl cxBMbi (no asTOpcKOwy 
cewfleTenbCTBy CCCP N 1467716, MKM H 02 M 
7/523 OT 26.01.87 r.. ony6n. 23.03.89 r. , 
6k)A. N 11), rae oTcyrcTByeT orpaHWvaHne 
CK^jocTM MapacTaHM5i TOKa. Ha ^wr. 8 
M3o6pa>KeHa reHpn-BpeMGHKaR xapaKTepMCTHKa 
HejiMHeRMoro ppoocenn npM TOKax 6onbiuo m 
MBKbuie H0^fn4HanbHoro 3Ha^8HMA. Ha (pvir, 9 
vi3o6pa>KeHa reHpn-epeMOHHan xapaxrepMcrMKa 
HonMHaviHoro Apoooenn, BWiKDMeHHoro b uerib 
nocTosiHKoro tokb ngM pa&>TB 
npeo6pa30BaT6iM, npw tokbx Bbiuia 
HQMHHanbHoro sHaHBHMJi. Ha 4»Mr. 10 noraaaHO 
HanpfDKdHMO HB HenMHeflKOM Apoocena npw 
nepeMamjmwaaHMM npn lOKax Hacbiu^eHMfl 
MBHbUie HOMViHaxibHoro waqeHMfl. Ha ct)vir. 11 
noKasBHO HanpRJKfiHMe na HenwHeiiHOM 
Apoocono, KOTAa oh BwnonHeH c ygbiaawmeft 
renpH-aMnepKovl xapaKrepMcrviKoA b AManasoHe 
TOKDB, npeabfljjatoiMHX HOMMHanbHoe SHaMaHMB. 
Ha <|)Mr. 12 noKaaaHO HapacraHiie cxopocTH 
Hanpfl}K6HM5i Ha TMpMCTop^» onpeABn»ou|6ecii 
TanreHOOM yrna HaicnoHa,' Horna HBnMKBffHbtff 
Apocoanb BKflMMeH B Menb nocrofmHoro tokb m 
paSoiaeT npw Twax MBHbuie HoMMHaiibHoro 
sHaNBHHH. Ha tpiAT, 13 noKaaaHO HapaciaHiie 
cKOpocTw Hanp>«»HVifi na nipMCTope. KOfAa 
HB/iUHej^Hbii) Apoocejib BfcniosBH a iienb 
nocTOfl HHono lOKa w paSoraeT npM tokbx 6ciibui6 
HOMMHanbHoro sKaHOHUfi. 

npeo6pa308aTenb coAep^iaiT 

MHBepTMpyiOlUHR MOOT HB TMpMCIOpaX 1-4 C 
O^TKfalMM AHOlAaMH 5-8» B A^aTOHailb 

nepeMBhiHoro toKa KOTopoFO aicnrameHbi 
KOMMympyioiMHe KOHAeHcaTop 9, Apocoenb 10 m 
Harpyaxa 11. napaJUianbHO Mociy MBpes 
HBfiMHejfHbifl Apoccanb 12 bxiuombh {{JwibrpoBbifi 

KDHABHCaTOp 13. NOTOpblA COQAMHeH C BXOAHbIMM 
BUBQABMM MBpes 4>MnbTpOBbU1 ApOCCBnb 14. 

npeo6pa30BaTenb paSoTaar cnaAytoiAHM 
o6pa30M. npM no^dse HMny/ibcoB ynpaaneHUfl 

KB TMpMCTOpbl 1 M 4 TOK PpOTeKaaT HO KOHiypy 
13-1-9-10-11-4-12-13. npM BKHIOHaHMM 

TMpMCTOpOB B nepBbO^ M0M8HT BpeMBNVI BOB 

Hanp»KeHMe, A^A^^TByiotHea b o6pa30BaBUiBMC{i 

MOHTypB. npMltnaAb«aBTC« K HBAHHBilHOMy 

Apocoonio («|3Mr. 10), nocKoitbicy era 

MKAyKTMBHOCTb L B HBCHO/lbiCO pa3 6onbUie, MBM 
aKBHSanBHTHafl MHAVKTMBKOCTb 

KOMMyTHpytoii^ero xonypa. KOTopasi paBKa cyMMe 

006CTBeHHb1X MHAyKTMBHOCTBW OTMOTOK 

Apoccenefl 10 m 12. Ho Mepe nepewamwHBaHUfl 
ospABMHMKa (4)Mr. 8) HanpjDKeHne Ka 
HeJiMKBiiHOM Apoccene 12 yMeHbiuaaTCfl (<t»«r. 
10), a Hanp»KeKMe hb Tupncropax 1, 4 nnasKO 
HapacraeT (tt»ir. 12). HanviHeMHbifi Apocconb 
BwnonHReTCfl b bwab waryiuiCM MHAyKmBHOcrvi c 
cepABMHMKOM m 4)eppiiT08bix KDJieq c aaaopoiwi. 
Perytwpysi Bejivi>4MHy saaopa. mcukho saABTb 
Tpe6yeMy}o cKopocTb KapacraHMfl npfiMoro 
HanpsMBHHn kb mpHcropax (<}»ir. 12). Hocne 
RBpefMafHUMMBaHMff oepAeMHUtoa HanMHai^Horo 
Apoccensi 12 eno MHAyi^BHOCTb 6yABT 

OnpBABfUITbCn G06CTBeHH0A HHAyi^BHOCTblO 

o6iuioTiai. 
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B KDKTypB r^xrreioaBT RBpsaji nonyBOiiHa 

TOSCa. no OXOHMBKHM TOICa TMpMCTOpOB 1, 4 

npoMCXQAHT o6paTKOB nepeMarHMMMBdHMB 
cepABHHMKa mnMHBflHoro APOCCB/w. w 
BbisbteaBT nnasHOe noBbiuueHwo ypoenn 

HanpSWeHMA HB THpUGTOpaX, KOTOpbiA 

^xipwummsi cpmoR HanpfUKBHun Ha 

(^JlbTpOBOM KOKABHCBTOpe 13 H KeJWHet!KOM 

ppoooesm 12, Hanpfl«eHMe Ha KOMwyTMpyiomBM . 
KOHAeKcaTOpB 9 craHOBMTCSi 6om.uje, mbm 
HanpjweHne na c^nnbTpoBOM KOHABHcarope 13, 
KOTOpoe BKAKwaaT oSpaTHbie ahoau 5 m 8. C 
atoro MOMfiHTa npoTBxaeT tok c6poca wannuiMeM 
peaKTMBHof) 3HeprviM, HaKonneHHOi^ BAPOCoeivix 
10 M 12 M KOMMyTMpywmeM xoHABMcarope 9 no 
icoHTypy 13-12-8-11-10-9-5-13. B KOHiype 
npoTBKBdT o^THafi nofiyBoiiHa tokb, AHOAM 5 m 
0 oTxpbiTbi. no QXOHsaHMM o6paTHoj» nonyaonHbt 

TOiea CBpAdMHMR KBimKBRHOrO APOCOBIW 12 

cHosa nspsMarHmMBasTcn. 

B npeAnaFBBMoCi cxsmb tox HacbiLMeHMn 
HenMKBfiHoroAPOccenA l^^ anaMMTeitbHO wcHbiue 
TOKa TMpMciqpa l», (ctwr 6). FloaTOMy Ao 
Hacbiti|BHMn KBiwHsftKore Apoocenfl bob 
HanpfOKBHMB npHKnaAWBaercfl k MannHeMHOMy 
Apoccemo (cfjur. 10). orpaHUMMBafl cKOpocTb 
HapacraHMi) npflMOfo HanpjwteHMfl hb 
TVipwcTopax dlVdt (<}3nr. 12). HocnB 
HacwiuBHWi HenwHei^Horo Apocoens HanpjoKeHW© 
Ka Apoccana 6yABT onpeA^^wTbCfl co6cTBeHHoft 

MKAyKTMBHOCTWO o6mOTKM (<|»tr. 10). KbK BMAHO 

Ha (t)Mr 12, KanpflX(eHne na TMpMcropax nnasHO 
HapaciaBT h cxopocTb HdpacTBHMn hb 

npBBbOliaBT KpHT»IMeCN0rO SHB^KMfl. HTO 
oSBCnBMMBBBT CTa6HI1bHOCTb paCOTbl 

TwpMcropoB, noBbnuan cpoK m cny)K^. 

Ha (tmr. 7 H3o6pa>K6Ha pa6oTa cxeiuibi 
rQ)Bo6pa30BaTBn>i kotab HenHKBfiHbid Apoccenb 
BKnxraH B uanb nocrostHHoro tokb c ySbtBatou^efi 
reHpvi-aAAnepKOM xapaKTBpMCTiiw^* npw Toicax 
HacbiuiBHMH Bboue KOMMHanbHoro sHaseHMA. Kax 

BHAHO MX XapaKTepMCTflK Ha CJJMT. 7 M 9, TOK 

HBCbiineHMfl 1 HOJWKeflHoro Apoccanji Bbnua 
HOMMHanbKoro sHaMOHMJi TOKa HarpysKM, npw 
arroM CKopocib HapacraHUR TOiea H nanpfUHBHWi 
{(piAr. 7 H 13) AC^CTBTOKKO Bsnnxa. 

flpOBBsABM qMIBHMTBflbHblit BHaiUta CXBMbI C 
HQnMHBRHbM APOCOBnBM C HaCbllUPHWBM BbOUB 

TOMB HOMWHanbHoro m npeAnaraoMoft cxeww. Kbk 
BKAHO H8 AMarpaMMM <^r. 7 n 9, npM 
yaBfiMMeHMM aMniwTyAbi tokb buuib 

npOMCXClAVIT yMBMbUJBHMB HHAyKTMBHOCTH 

HenHHBfiHoro Apoccenfl mmbhho b mombht *niiKa" 

TOXa MBpeS TVIPMCTOP. MOMBHT BpeMeHM KBiam 

HacfaiiHBHvifi. xax bmaho Ma <f>i4r. 7, sHaMMrenbHo 
oTcroMT OT HBMana HapacrantiH HanpJwceHMn hb 
TMpMCTOpe M OT HBMana rpoxo)KAeHwi TOKa sepea 
npoTM8o*a3HbiM TupwcTop. floaTOMy AaHHblii run 
Apoocejin c tokom HacbiuieHHft 6QneB I kou He 

MOOKBT yMBHbaJMTb HM dlV«lt. dlr/dt SBpBS 
TMpHCTOp. 

Hauja )«e cxewa, t.k. HacbimeHtie Apoccena 
npoHCXOAHT anaMMTenbHO paKwue npw 1= li^ M 
HMdHHo e MOMBHT Havana npoxonoeHMfl TOKa 
Mopea TMpMCTop. noaaoHRBT orpaHMSMTb kbk 

•^T/dl, Tax H dVdl. KpOMO TOPD. BKnWBHMB B 

cacBMy ecrpBMHbix AMQtAOB noaeonjieT orpaHumirb 
TOXH H HanpoKBHwe Ha TwpMCTopax aa cmbt 
pexynapauMH wanMiUKai* peaicTMBHow moiahoctm 

6 (|)MnbTpOBblW KOHABHCaTOp 13. TaKMM o6pa30M. 

npeAnaraeMan cxeMa He TonbKO orpaHMMwaaeT 
HanpjoKeHMe nepea Tupvtcropw, ho m chvucbbt ao 
AonycmMoro aHdMeHMA dU^dt h di/dt 
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no Mepe nepoMarHMMMBaKHfl He/ntHeAHoro 
flpocoQim (4»ir. 1 1 ) Hanpn}KeHMe Ha hqm ratfiaeT, 
npM 3T0M acopocTb HapacraHMfl HanpjoKeHMJi na 
THpMcropax (ttjwr. 13) BbiooKan w Mweer yron 
HawioHa 6nM3KMM K 90° (wjim tg = oo). 
HanpjOKeHne n047M MmoBeHKO nprncnaObiBaQTcsi 
X TMpucTopy. MTO npMBOAMT K yMeHWueHMw ero 
cpoxa cny)K6bf m suxapy va crposL 

8o BTopoM Tairre. Korna cmpbiBaiOTcn 
tupMCTopb! 2 M 3, TOK npoTeKfteT no KOHiypy 
13-2-11-10-9-3-12-13. flanee tok uepea 
TMpMCTopbi npeKpautaeTcn, omnpaxncfl aii<vibi 
6. 7 H TOK HaMMHaoT npoteKBTb no KOHiypy 
13-12-7-9-10-11-6-13. Do oicoHMaHMM ToKa 
ff AOjipB 6 H 7 MMeer Mecro miopean 6ecToxoBOii 
naysbi, dareM BicnKMaioTCSi TMpMcropbi 1. 4 m 
npoMecc nosTopnoTCfl. flajiea cxeua pa6oTaaT 
aHanofUMHO orwcaHHowy. 3a ABa latcra paSoTbi 
(t)opMMpyeTc» noriHbij^ nepMOA BbocoAKoro TOKa. 

BbocniOHBHMe HemKewKoro Apooceivi 12 8 
qenb nocrofWHoro TOKa Mssiwy tomkoB 
nc!0KnK3MeHMfl (^MnbTpoBoro KOHAeKcaropa M 
TOMKoi) noAtaiKNBHMsi NNBepTMpyiou;^ro 
TVipMCTopKoro Mocra c o6paTHbiMH bbhtwiami x 
BXOAHUM BbiBQAaM nosBonnsT ycrpaKMTb 

BOSHMKHOBeHMQ HBCHMMefTpMH TOKOB 

MHBepTMpyiomero Moora, npHBwnneft k cpbisy 
npoi;eoca nHBepTMposaKMR m BbixoAy crpoH 
TMpMcropoB. Ha 4)Mr. 2 H3o6pa)KeKa paSoia 
cxeMbip KWAa HejiMHeftHwfl ppoccenb BwucqeH 
nocneflOBaiexibHo c TMpwcropaMM b KS^moe 
ruiBMo MHsepTM pyiomero MOcra (kbk y 
npoTomna). CywMapHafl HHflyioMBHOCTb p^syx 
ranoB pa6oTbi MHsepTopa, rotab ctiopMHpyereii 
nonHbiit nepMoa BbocoAHoro tokb. CyneT 
paanMMHOM, tx b nepBOM tbktb pa6oiBeT qahs 
napa iMpMcropoB co cbommm KerotHeSlHbiMH 
ApocoBnnMM, a bo btopom Taicre pa^oraeT 
flpyran napa TMpMcropoa c Apyn^MM 
HanHHBiiHbiMH flpoccsanflMM. Hs-oa 

HBB03M0JKH0CTM TOMHOTO MdfOTOBneHMfl KaTyiUBK 
3KBf1BaneHTHa51 MHAyJCTMBKOCTb 

KOMMympyiou^ero KOHiypa SyA^T paaiiM^KOi) b 
npoTMBO(|)a3Hbix TBKrax paSoTbi cxeMbi. Kax 
naxasaHO Ha <t)Mr. 2, oto npuBewex k Towy, hto 
BMrviMTyAa TOica Ira. npoieicawmero Mepe3 

TMPHOTOP W AHOa 6yA«T MSMeHflTbCfl OT TaKlB K 

taioy M MOJicaT npeabiciiTb iqjMnwecKoe 

SHaUBKMB. npM 310M BpBMA BOOCTaKOBriBHMA 

ynpasnsieMOCTu TMpMcropoB t ey ^yaar raiOKe 
pasiiKMHbiM B paanMHHbOC Taicrax paSoTbi cxeMu 
H ero 3HaHeHMJi woryr CwTb hhxcb KpMTMMectcoro 
noHsaaHMfl, sto npHBeAer k cpbisy npoueoca 

MHBepTHpOBaHMfl. HXIbl F^SBBblCHTb KpMTMMeCKOe 

aHaHBHVie, mto npwBefleT k npo6ofo TupwcropOB m 
BbixoAV nx m cipcfl. Ha 4)Mr 3 noKaaaHa 
paSoTa cxeMbi. Koraa HeiwHefiHbiPi Apoccenb 

BlOllWeH Me)KAy TOMKOft nOAKIBOMeHMH 

({wnbTpoBoro KOWHcaTopa m TOMKOfi 
nQAKreo4eH(in HHBepTVipyKsiMerD TMpMcrropHoro 
Mocra c o6paTKbiMM BBHmnsoJM k bxoahum 

BfaOpaaM. CyMMapnafl MHAyKTMBHOCTb 

noMMyTMpyioLuero woHrypa, onp^nenflewaji 
HenKHevtHbiM APoccensM 12 h KOMMyrMpytou^HM 
ApoeoenBM 10, AenaeT 3tm APocceiiM o6iammm 
An« KOHiypoB 13-1-9-10-11-4-12-13 m 13- 

12- S-1 1-10-9-5-13 nepBoro JaKta m 

13- 2-11-10-9-3-12-13 M 13-12-7-9-10-11- 6-13 
BToporo Taiaa pa6oTbi cxeMw npeoSpaaoBatena. 
AMfUiMTyoa TOKa TMpMcropa Ira SyAei 
ocraaaTbCfl roctoahhom b paanMMHboc laKiax 
pa6oTbi cxeMbi m hb 6yfleT npeBbioiaTb 
KpMTHHecKoro 3Ha«4eHMR npvi 3TOM BpeMn 

BOOCTaHOBneHMH ynpaBnABMOCTM TMpHCTOpOa 

6yAeT nocTOflHHbtM M AocraTOMHUM m kb 6yAeT 
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HioKB Kpunmecxoro sHaMBHMii. Ha 4)Hr. 4 
ii9o6pa>KeHa daBMCMMOCTb BbocqAHofl MoiAHocrm 
npB06pa30BaTenfl 9 wm ^ Macrorw. 3oHa 

MaCTDT (^Af)-(1P+Afl ^ BbOCCWHOB 
M<»MHOCTbK> P«to«= Pmax-APJ-Pmax J»/weTCH 
HaM6QflBB 6naroTp4frrHOM m BitxtjeKTMBHoa 
o6AaeTbio pa6oTbi aneMBHioB gxbmu 
npBo6pasoBaTenfl. Y npoTotMna (sbt. cb. N 
1304155) B AaHKOi) sohb momwt BoaHiiXHyrb 
HeKOHTpojwpyeMbrfl yMacw W wa-aa 
HBCMMMBTPMW Momi npoMSoihu gGoA b pa6oTB 

CXBMbt H BbDCOtA M3 CTpoJI TMpMCTOpOB. B 

aanBiviBMoil cxeMB npeo^TaaoaaTen^i Ha bcbm 
AVianaaoHB MacTox oi 0 ao W BbOCQAHafl 
MoiAHOCib ocTaoTcn perynMpyeMofl. hto 
no3Bon;)8T pa6oTaTb b onrviManbHoM peMWMa 
(cJjMr. 5). B saflBmHHofl cxcmo npsoepaaosarBiw 
noKBsaTsnb. paBHbifi oTHOiueWK) BbixoAHoi) 
MomwcTM K Macca npeo^30BaT6n«, SyAar 
BbuiJB no cpaBHeHMio C npOTOTMnOM, T,o, 
npeAnareeMan cxeMa noaaoiWBT MBKCMManbHO 

3Ctx|}eKrM»fO MCRQIIbdOBaTb OaOpyAOBBHMB. 

npH pa6oTo npBo6pa30BaTen» b peoKMMB 
HenpepbiBHoro BbOCQAHoro Toica TMpMctopbi 

BKreOMaiOTCfl B UOMBHT BpeM6Kl>1. KOTAa TDK 
npOTMBO^aSHbOC 08paTHblX BBHTVmeft A*«v;oB 

BtAB HO Kownncfl, a cKopocib HapacTaMMfi 
axpAHoro TOKa TMpMcropoa orpaHMMMBaeTCs 
HB/iMHeiiHbiM ApocceneM HacbimeHMfl, HanpwMep 
npw OTKpbnuM TMpucTopos 1 n 4 TOK npoTCKaeT 
no KOHTypaM 13-1-7-12-13 w 13-6-4-12-1 m 
cxopocTb ero Hapacrawfl onpeftennarcB 

CoScTBBHHOa MHAyKTMBHOCTWO o6MQfTKM 

HBiiMHefiHoroApoccenfi 12. 

KjpoMB Tora, BicnK)N8HMe HenMHeAHoro 
ApoooBJM 12 B uenb nocf05iHHoro tokb MBSKOy 
To^wDii noflwiweHMJi (JswibTpoBoro 
ROHOaKcaTOpa m TOHXoft npoKnioHeHwfl 
MMBBpTMpyioiAero TvipHciopHoro Mocrra c 

oGpaTHblMH BBHTWWMM K BXpAHblM BblBQAaM 

nosBonflOT orpaHMHMTb Ba/wmwHy nMnynbca Toioa 
cKBoaHoro pa3p;uia 4)nnbTposoro KOMAeHcaropa 
13 npK oAHoapoMSHHOM oTrmpaHMH 

npOTMBOC^aSHbOC TMpMCTOpOB 1, 3 M/W 2. 4 B 

MOMBHT cpbea npouecca MHsepnipoBaHiifl, Tok 
padpfvia ctnuibTpoBOTO KOHAOKcaiopa 13 
npoTBKaeT no KOHiypy 13-1-3-12-13 mam 
13-2-4-12-13, AMnnwTyAa wMriynbca loioa 
CKBOsKoro paspHAd 4>MnbTp<»oro KOHAencaTopa 
13 B A8HHoi!i cxBMB o6paT>io nponopuMOKB/ibHa 
BenviMMHe cyni»iapHO»^ coScraeHHoft 
MHAyxTMBHOCTvi o6motkm HemiKeRHOTo flpoccajw 
M np5iM0 nponopMMOHanbHa aenHMUHe eMKOCTW 
4)yinbTpoBoro KOHAeHcaropa 13. TaKMM o6pa30M, 
MenHHeviHWM Apoocenb no3BO/w8T MBKCWManbHO 
CHMSMTb BMruiMTyAy MMnyfibca TOKa cwaosHoro 
paspw (t»i;ibTpoBoro KOHABHcaTopa 13 MBpas 
TMpMCTophi M orpaHWMMTb CKopocTb ero 
HapaciaHMR. 

6Knx3HeHMa HanitHBiiHOfo Apcsocenn 6 Menb 
nocTOfWHoro tokb Mewy Tomooii noAKnwHBHwn 
({>KnbTpoBoro i«)HA8HcaTopa m tomkom 
nGAKnK>MeHMR MHBBpTMpyioinero TMpMCTOpHOrO 

MOCTB C 06pa7HbIM»1 BBHTHTOIMH 0Ka3blBaeTCfl 

BecbMa noneaHbiM m noaaonsieT oSecneHHTb 
CTa6wibHbte ycnoBwq pa6oTbi npeoSpaaosaTenfl 
KOK B cTaMMOHapHbw po)KMMax, TaK M npM cpbise 
npoi^eoca nHBepTMpoaaHM^ c aoctbtohhoC^ 
CTeneHbto H^ewHocTM npM MMKMManbHbDC 
Maccora6apMTHbix noicasaTe/wx. 

AaHKBS) GXBMa Haujna npaKtuMecKDO 
npHMBHeHMB B TMpMCTopHbW npeo6pa30BaTenflx 
HacTOTbi Am iiHAyKMMOHHoro Karpeea MeTanna m 
aaxanxM. Bhbapbho eonee nmuAecsiTH Taraix 
ycraKOBox Ha MaiUMHocrpOMTdfibKbix k 
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MOTannypTOMecKiix npowsapACTBax Poccmm h 
6fM3KHero 3apy6e)Kb5i. 

cPopMyiia mo6pereH]AS\: 

npeoSpaaoBarejB. nocTOHHKoro Tojca b 
nepeMOHHwi?, coflepKaiUMR noAicraoHeHmrfe 

qepea APOOCenb (|>VinbTpa K BXQAHblM BblBQABM 
(iMJIbTpOBWii KCHAeHCa'rop. C08flMH8HHU« QflHHM 
KOHl^OM C OAHMM BblBOAOM HHSepTMpyJOUtBrO 
TMpWCTOpHOrO MOCra C O^THblMM BeHTtinflMM, B 

AMaroHanb mpeMGHHoro loxa Koroporo 
BiouoHeHbi nocfiQOOBaTe/ibKO coeAHHeHHbia 



noMMyTupyiotMHO i»HaBHcanrop» Apoocenb m Monb 
HBiT^diM, a TaBKe npeoSpasoBaianb 
nocrosiHHm TOfea b nepeMBHHbift oQoepgKMT 
HB/WHC^lHbiii Apoooenb, ornviHatou^M^^ tbm, hto 

HHBepT«(y»U|Hf* TMpHCrrOpHblfl MOCT c 
^ 06paTHblMH BBHTMnflMM COCflMHeH APy™M 

BMBOADM c APyniM KOHUOM (|»inbipoBoro 
KGHABHcaTopa nepes KenHHef^Kboi Apoccenb 

TBKMM 06pa30M. HTO KemiH8flHb!M flpOCCBnb 

BKJiiOMeH B A^anoHanb nocroHKHoro tokb 
nocneADBareflbHO c <t»iJibTpoBWM 

KOHABHCaiopOM. 
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